creasing velocity as long as the superficial velocity is smaller than the terminal velocity of the particle Ut. But there are no equations for the case where U>Ut; that is, the region of transport bed.
In this paper, the length of the particles bed in solidliquid spouted or fluidized bed for four kinds of particles is studied for the case where U>Ut. In this case, superficial liquid velocity U is defined as the amount of volumetric water flow rate Q divided by area of the test column nD2TjA.An empirical equation well fitted to the experimental data is proposed for both the spouted and the fluidized beds.
Experimental Apparatus and Method
The experimental apparatus and method employed are similar to those in our privious workX). The water distributors used are orifices of Do=l0 and 15mm with an angle of conical base #=60°in the spouted bed, and a perforated plate in the fluidized bed.
In the case where U>Uuthe development of the length of the particles bed is qualitatively illustrated with lapse of time in Fig. 1 ; that is, the bed is expanding and ascending from the orifice in the manner of piston movement. In this case, L is measured when the ascending velocity of the particles group at the top of bed reached a value of U-Ut. After reaching UUt, the velocity of the particles group at the top of bed is recognized to be kept equivalent to the value of U-Ut*.
The physical properties of particles used are summarized in Table 1 
Experimental Results and Correlation
The experimental data of L in the spouted and fluidized beds are shown in Fig. 2 . The value of L was measured whenthe ascending velocity of the particles group at the top of the bed reached the value of U-Ut. As can be seen from Fig. 1 , the particles bed had already departed upwards from the orifice when f Values at 20°C in water * It was recognized experimentally that L was kept constant for the region between the height from the distributor where the ascending velocity of the particles group at the top of bed reached the value of U-Ut and the height of the exit of the column from the distributor (=2.3 m).
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the ascending velocity of the bed reached the point of U-Ut; from this fact, the influence of the jet flow through the orifice on L can be considered to diminish in the spouted bed; that is, the behavior of the particles group in the spouted bed could be considered to be similar to that in the fluidized bed. Figure 2 also shows that L decreases with increasing value of U-Ut, and it can be recognized that the downwardmovement of the particles group is obstructed violently by an upward superficial velocity in the case where U>Ut. In Fig. 3 , L is affected by the four kinds of particles but not affected by column diameter DTor by initial holdup of particles Si. Figure 4 shows all the data obtained in this work. It is found that L is markedly correlated with a modified Froude number3}. From Fig. 4 , an empirical equation is derived as follows. 2) John, G. and R. Maan: Ind. Eng. Chem., Process Des. Dev., 16, 206 (1977). 3) Kmiec, A.: Chem. Eng. /., 10, 219 (1975) . 4) Richardson, J.F. and W. N. Zaki: Trans. Inst. Chem. Eng., 32, 38 (1954) .
(Presented at the Tokyo Meeting of The Soc. of Chem. Engrs., Japan, at Tokyo, October 1977.) VOL.
